Confocal scanning laser microscope images of hippocampal neurons intracellularly labeled with biocytin.
We have assessed the properties and usefulness of confocal scanning laser microscopy in the reflection mode for the study of neuronal morphology. In this mode, the confocal microscope detects the light reflected off the specimen as opposed to the light emitted by a fluorescent label. Neurons in slices of rat hippocampus were filled with biocytin and reacted sequentially with avidin-horseradish peroxidase and nickel-intensified diaminobenzidine (DAB/Ni). In all parts of the neuron the DAB/Ni reaction product produced a strong reflection signal in the confocal microscope. The stereo images revealed aspects of three-dimensional hippocampal cell morphology such as the conical shape of the dendritic fields and a characteristic branching pattern of the axon. Labelling neurons intracellularly is an established technique for identifying physiologically-characterized neurons. Recently, confocal microscopy has become a powerful method for examining the three-dimensional morphology of biological specimens. The resulting images in this paper show that reflection-mode confocal microscopy provides an excellent representation of the filled neurons in three dimensions and presents an opportunity for correlative electrophysiological and morphological studies and extension to the electron-microscopic level.